Fishery Interim Summary Report Series No. 02-2: The Distribution of Fishless Habitat and Chaoborus in Northwestern Maine by Maine Department of Inland Fisheries and Wildlife & Obrey, Tim
Fishery Interim Summary Report Series No. 02-2 
The Distribution of Fishless Habitat and 
Chaoborus in Northwestern Maine 
By TimObrey 
January, 2002 
Maine Department of Inland Fisheries & Wildlife 
Division of Fisheries & Hatcheries 
Fishery Interim Summary Report 
Series No. 02-2 
The Distribution of Fishless Habitat and Chaoborus in 
Northwestern Maine 
By 
Tim Obrey 
Maine Department of Inland Fisheries and Wildlife 
Fisheries and Hatcheries Division 
Augusta, Maine 
January 2002 
INTRODUCTION 
There are nearly 6,000 lakes and ponds greater than 0.4 ha (1 a) in the State of Maine. To 
date, approximately 2000 (33%) of these waters have been inventoried by the Department 
of Inland Fisheries and Wildlife. Regional Fisheries Staff routinely survey a handful of 
the estimated 3,800 unsurveyed waters each summer. When surveyed, most of the ponds 
contain at least one fish species, but on occasion fishless ponds are located. As of 1998, 
30 of the 2,076 waters in the Department's lake inventory database were classified as 
fishless. A number of fishless ponds have been stocked with brook trout by the 
Department during the past 40 years. Recently, concerns over the ecological 
consequences of stocking fishless ponds are being raised within the Department. 
Specifically, these concerns include the lack of knowledge regarding the distribution and 
abundance of fishless ponds, the possible effects on rare or endangered species, and 
whether or not these types of communities are unique in Maine. 
In this study, potential fishless ponds in the Moosehead Lake Region were identified 
using the outlet slope as an indicator. A subsample of ponds was then surveyed to 
determine the presence or absence of fish. Macroinvertebrates, in particular Chaoborus 
spp., were sampled in a wide variety of waters in the Region to determine distribution. 
LITERATURE REVIEW 
Fishless ponds have been intensively studied in Europe and North America (Ball 1952, 
Bendell 1986 and 1987, Evans 1989, Galbraith 1967 and 1983, Gillinsky 1984, 
Lamontagne 1994, Lueke 1990, Nilsson 1972, Northcote 1978, Pope 1973, Schaftner 
1989, Stenson 1978, Thorp 1981, Von Ende 1979 and 1981,Walters 1973). Many of 
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these studies focused on the effect of introducing fish on macroinvertebrate populations. 
Northcote (1978) noted that Chaoborus americanus was virtually eliminated after the 
introduction of cutthroat trout and Dolly Varden trout indicating that this species may not 
be capable of altering behavior to survive in the presence of an exotic predator. He also 
stated that the abundance of crustacean macroplankton populations was similar before 
and after the introduction of fish. Von Ende (1979) describes C. americanus as occurring 
in fishless stained bog lakes. Other reports also indicate this species is generally restricted 
to fishless habitat (Bendell et al 1987, Galbraith 1983, Pope et al 1973). C. americanus is 
a pelagic species and do not exhibit diel vertical migrations like other Chaoborids. It is 
therefore, extremely vulnerable to predation from fish species. Other species of 
Chaoboridae burrow in the bottom sediments during daylight, then, migrate through the 
water column to feed at night, thus providing some measure of protection from predators. 
Galbraith (1983) compared macroinvertebrate populations in two small fishless ponds in 
the Upper Peninsula of Michigan. Both waters were initially inventoried for 
macroinvertebrates. One pond was then stocked with rainbow trout for 2 years. He 
reported a decline in Chaoborus spp. in years when fish were stocked, but a rebound after 
the stocking ceased. Daphnia populations exhibited a sharp increase in abundance even 
after stocking ceased and the ponds were again considered fishless. He relates the 
increase in Daphnia to a reduction in predation from the declining Chaoborus population. 
Lueke ( 1990) conducted a before-and-after study with cutthroat trout at Lenore Lake in 
Washington. He noted a decline in densities of macroinvertebrates in the pelagic and 
profundal regions but not in littoral regions after the introduction of fish. The population 
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of odonate nymphs, including Enallagma clausum, did not decline. This is of interest 
because the Department initially believed Enallagma spp. to be restricted to fishless 
. habitat and would decline. or disappear if fish were introduced. Lueke (1990) 
hypothesized that prey populations were buffered from the direct effects of cutthroat trout 
predators by utilizing the refuge in the littoral areas. Chaoborus flavicans underwent a 
behavior change at Lenore Lake. Larvae and pupae were present in the water before the 
introduction of fish. They began strong diel vertical migrations after the introduction, 
staying in the soft mud during the day and rising to the surface at.night. There was no 
difference in size distribution of overwintering individuals 6 years after the introduction. 
Evans (1989) reported that limnetic populations ofnotonectids, corixids, and C. 
americanus virtually disappeared after the introduction of fish. However, he only 
sampled the upper 1 m of the water column and did not sample the littoral regions or 
bottom sediments. He stated that the observed declines in the pelagic regions were 
therefore not representative of the whole lake system and that the littoral regions were 
vegetated and probably maintained higher densities of macro invertebrates. Walters 
(1973) reported the number ofmacroinvertebrate species initially increased after fish 
were removed from a pond with rotenone as many species "tested" the pond's suitability. 
The number then declined as competition and predation among the macroinvertebrates 
limited the ability of some species to survive. 
Preliminary sampling at two fishless ponds, Lily and Beaver Ponds, was conducted in 
1999. At that time, adult Enallagma borea/e, E. aspersum, Buenoa spp., and 
Graphodefus spp. were collected and initially thought to be restricted to fishless habitat. 
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Mingo (1979) reports Enallagma spp. and Buenoa spp. were collected in several 
locations containing fish in the St. John River Drainage. Bendall (1986, 1987) also 
contains reference to Notonecta spp., Graphoderus spp., and Buenoa spp. occurring in 
low densities in ponds with fish. It appears these macroinvertebrates may be more 
abundant in fishless habitat, but not restricted to it. 
METHODS 
This study was conducted in the Moosehead Lake Region of northwestern Maine. This 
Region encompasses most of Piscataquis County, northern Somerset County and the 
northeast comer of Franklin County. It contains the headwaters for the Penobscot, 
Piscataquis, St. John and Kennebec River drainages. There are many unsurveyed, 
headwater ponds that are potentially fishless. In addition, there are several ponds in this 
Region that were originally fishless but have been stocked with brook trout in recent 
history. 
The first stage of this study was to generate a list of potential fishless ponds in the 
Region. Ponds in Maine are naturally fishless for three reasons: the pond is so shallow 
that is freezes solid during the winter months, there is no outlet to allow fish immigration, 
or the outlet is steep enough to preclude immigration from downstream fish populations. 
It is impossible to determine whether winterkill from freezing is likely without specific 
bathymetric data for an individual water. However, it is possible to generate a list of 
waters with no outlet or outlet slopes that could prohibit upstream fish passage. The list 
of known fishless ponds was examined and the steepest location of the outlet was 
determined using 7 Yi' USGS maps. The slope of the pond outlets ranged from 0.13 to 
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0.50. Therefore, a minimum outlet slope of 0.13 was used to indicate potential fishless 
ponds. Each individual USGS quadrangle for the Region was then examined noting all 
headwater ponds with no outlets or outlet slopes exceeding 0.13. Any ponds known to 
have fish were removed from the list. This yielded a list of 51 potential fishless ponds in 
the Moosehead Lake Region (Figure 1 ). 
The second stage of this study included fieldwork to determine the actual percentage of 
fishless waters on the potential fishless pond list. This was accomplished by using 
standard survey methods employed by the Fisheries Division to evaluate ponds for 
current and potential fisheries. Fish sampling equipment included baited minnow traps 
(2' length with 0.25" mesh) and 200' red monofilament gillnets (mesh size: 1.0", 1.5", 
2.0", 2.5") set for 1 to 3 hours. Data on lake morphology, including bathymetric data, 
temperature profile, dissolved oxygen, pH, and alkalinity were also collected. Tributaries 
and outlets were examined for presence of fish and impasses. 
The third stage included sampling macroinvertebrate from 39 waters in the Moosehead 
Lake Region (Figure 2). The waters included 14 stocked trout ponds, 1 wild trout pond, 
and 23 fishless ponds. Samples were collected from 05/23/01 to 09/05/01 (Table 1 ). 
Quantitative comparisons were not performed because abundance differs greatly 
throughout the summer within individual waters for a given species and most waters were 
only sampled once during the field season. The primary objective was to determine 
distribution of Chaoborus spp. and gather samples of other macroinvertebrates for future 
identification. Littoral areas were sampled with a long-handled, 80u dipnet. Efforts were 
made to sample representative locations around the entire pond. The actual number of 
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dips depended on pond size, but ranged from 3-10. The water column was sampled using 
an 80u plankton net. One to three verti~al hauls were made through the water column in 
the deepest area of the pond to collect pelagic macroinvertebrates. Two methods were 
utilized to sample macroinvertebrates from the benthic regions of deeper ponds. In more 
remote waters, the plankton net was lowered and dragged through the bottom material. 
In more easily accessible locations, where more equipment could be transported, an 
Ekman dredge was used to collect bottom samples. Substrate samples were placed in 
plastic trays and sorted for macroinvertebrates. The number of bottom samples ranged 
from 2-5 depending on the size of the pond. Macroinvertebrates were stored in 5-10% 
formalin. No attempts were made to enumerate samples. Chaoborus was keyed to 
species according to Saether (1972) and Roth (1967) (Figures 3 and 4). 
RESULTS 
The literature indicates that there is considerable overlap in species composition of 
macroinvertebrates in ponds with and without fish. However, Chaoborus americanus has 
been accepted as an indicator of fishless habitat. This species inhabits the pelagic zone 
and lacks avoidance behavior making it extremely vulnerable to predation. Other species 
which prefer fishless habitat also exhibit these characteristics. Therefore, this study 
focused on documenting the regional distribution of C. americanus as an indicator of 
species preferring fishless habitat, as well as the other species of Chaoborus known to 
inhabit the Nearctic region including: C. punctipennis, C. albatus, C. trivittatus, and C. 
flavicans. Other species of macroinvertebrates were collected and stored for future 
identification. 
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In the summer of 2000, nine waters (Table 2) from the list of 51 potential fishless ponds 
were inventoried. Five of these nine ponds were fishless, three contained only minnow 
species, and one pond, which probably was created by beaver activity on a headwater 
stream, was no longer present. In 2001, five potentially fishless ponds were surveyed, of 
which four were fishless and one contained only minnows. Therefore, 64% of the 
potential fishless ponds surveyed were, in fact, fishless. Of these nine newly identified 
fishless ponds, five (55%) do not meet minimum habitat requirements necessary for trout 
management. 
Macroinvertebrates were sampled in 39 waters around the Region in the summer of 
2001(Table 1). Fourteen of the ponds are currently stocked with brook trout, including 
Lily and Beaver Pds, which were fishless when surveyed in 1998. Notch Pd, a wild 
brook trout pond, was sampled on 7/12/01. Twenty-three permanent fishless ponds were 
sampled over the course of the summer. The largest was Wing Pd (20 ha). Permanent 
fishless ponds as small as a few square meters were also sampled. Five species of 
Chaoborus were identified. C. americanus was found only in fishless habitat, as 
expected. C. punctipennis was common in waters containing fish, followed by C. 
trivittatus and C. flavicans. C. albatus was found in Loon Pd, which was also fishless. 
Evidence that C. albatus undergoes di el vertical migration, even in the absence of fish, 
was found at Loon Pd where samples were collected only in the bottom sediments. This 
species has a spotty distribution throughout North America and does occur sympatrically 
with fish(Von Ende, pers. comm.). C. americanus was not taken in either Lily Pond or 
Beaver Pond, two ponds which were fishless until stocked in 1999. In fact, C. 
punctipennis and C. trivittatus were taken from Lily Pond, while no species of 
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Chaoborus were taken in Beaver Pond. C. americanus was found in the majority (74%) 
of fishless habitats sampled. Many of the fishless habitats sampled were small permanent 
puddles or ditches that were abundant along the roadside (Figures 4, 5, and 6). C. 
americanus was collected in the water column and bottom sediments of each location .. 
The other four species were almost exclusively found in bottom sediments. The one 
exception was C. trivittatus which was taken in the water column vertical tow and in the 
bottom sediments at Lower Bean Pd. C. americanus occurred sympatrically with C. 
trivittatus in 3 of the 23 fishless ponds surveyed. C. americanus never occurred 
sympatrically with either C. punctipennis or C. flavicans. C. trivittatus occurred by itself 
in just one fishless pond. More than one species of Chaoborus was present in 6 of the 14 
ponds containing fish. 
DISCUSSION 
The literature indicates that behavior of certain macroinvertebrates may be different in 
fishless ponds compared to ponds with fish. Certain species are also more abundant in 
waters with no fish predators. With the exception of C. americanus, there is considerable 
overlap of species composition between ponds with and without fish. Only C. americanus 
is truly an indicator of fishless habitat. There are no known rare or endangered species in 
Maine that are restricted to fishless habitat. No previously unknown species were 
discovered in any of the studies reported in the literature. Studies show that 
macroinvertebrate populations in fishless ponds are altered by the stocking of fish. Some 
species increase in abundance, while others decrease. The type of change depends on the 
physical characteristics of the pond, the macro invertebrate species and abundance, and 
the species and abundance of fish introduced. C. americanus was eliminated or reduced 
to a level below detection after the introduction of fish in some studies. C. americanus is 
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known to inhabit the water column and does not undergo diel vertical migrations like 
other species of Chaoborus. This makes C. americanus extremely vulnerable to fish 
predation in areas that are not anoxic. 
This study documents that fishless habitat is not a rare lacustrine community in Maine. 
Six fishless sites were quickly located within a mile stretch of the East Road in 
Greenville. Another six sites were located along the Bean Pd Road within a mile of each 
other. C. americanus is abundant and common in these sites, as well as a host of other 
macroinvertebrate species and amphibians. Attempts to quantify fishless habitat in the 
Region were abandoned after the realization that this habitat could be found along nearly 
every woods road in northern Maine. In fact, this type of community is very common in 
the Moosehead Lake Region and probably throughout the State. Therefore, concerns that 
stocking may significantly reduce the number of fishless communities in Maine are 
unwarranted. Certainly, a large number of fishless ponds could be protected with a 
permanent moratorium on stocking without totally eliminating the opportunity to manage 
fish in a small number of these waters. 
Using a minimum slope of 0.13 to generate the list of potential fishless ponds was useful. 
Of course, many other ponds that do not meet the minimum slope will be fishless because 
of lack of depth. These waters cannot be located from a USGS map and therefore cannot 
be separated from the total list of all unsurveyed waters. Additionally, there are many 
waters with impasses on their outlets that will not be identifiable on a USGS map. For 
example, an outlet with a sheer 6 footdrop will prohibit fish movement but may not be 
evident on a USGS map with 20-foot contour intervals. Therefore, the potential number 
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of fishless ponds in the Moosehead Region larger than 0.4 ha is much greater than 51. 
The overwhelming majority of fishless habitats in Maine are less than 0.4 ha and do not 
show up on USGS maps making it impossible to estimate their numbers. GIS technology 
would also be ineffective at locating these small ponds. So, the actual number of 
permanent fishless habitats, including ponds less than 0.4 ha, is impossible to estimate, 
but very substantial. 
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RECOMMEND A TIO NS 
1. Place a permanent stocking moratorium on the fishless ponds in Table 3. This 
includes the original 30 fishless ponds on the lake inventory database and five of 
the nine fishless ponds inventoried in this study that were not suitable for fisheries 
management. Also include Loon Pd in TA Rl 1, which is marginally suitable for 
fisheries management, but is located in the Nahmakanta Public Unit, and other 
fishless ponds that were surveyed but not in the database in 1998. This 
represents a total of 44 waters as of January 2002. In the future, add all waters 
that are fishless and unsuitable for fisheries management to this list. This will add 
the majority of waters identified as potential fishless ponds to the protected list as 
new surveys are completed. This will provide a large number of fishless ponds 
greater than 0.4 ha (1 a) for permanent protection and future study. There will 
also be innumerable ponds, puddles, and other fishless habitats (both natural and 
man-made) smaller than 0.4 ha that are unsuitable for fisheries management and, 
therefore, would never be altered by fish stocking. 
2. Fishless waters in areas of special land use protection, such as the ecological 
reserve area of the Nahmakanta Public Unit, should be included in this 
moratorium as they are inventoried. Preliminary visits to several waters here 
indicate a cluster of fishless ponds east of Nahmakanta Lake. 
3. Include macroinvertebrate sampling with the standard pond surveys. 
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4. A small number of fishless ponds will be suitable for fisheries management. 
These waters should be stocked at low densities and managed with restrictive 
regulations to provide a high quality fishery. 
5. The Fisheries Division should significantly increase the number of new surveys 
conducted each year. Current regional staff is inadequate to survey the remaining 
3,800 unsurveyed waters in the State. The Research Unit staff has experience 
conducting standard lake surveys, macroinvertebrate sampling and identification, 
and is currently developing GIS technologies that could enhance the study. 
Therefore, the Research Unit could make a significant contribution to this effort 
especially with some additional staff and equipment. This project should be 
extended to other Regions of Maine, particularly the northwestern Regions, where 
the greatest potential for locating fishless headwater ponds exists. Surveying 
these waters will greatly increase the number of ponds identified as fishless for 
permanent protection. It will also increase the opportunity to create more high 
quality trout fisheries. 
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Figure 1. The distribution of potential fishless ponds (>= 0.4 ha) in the Moosehead 
Lake Region. 
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Figure 2. Macroinvertebrate sample sites - 2001. 
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Figure 3. Anatomy of Chaoborus spp.(from Schonfeld 1957). 
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Figure 4. Illustrated Key for four species of Chaoborus (from Roth 1967). 
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Chaoborus spp.. larval structuru. 
C. (C) · ffavicons: Figs. l, 5, 9. I!. (Lancaster Lake, H x 65) 
C. (C) americanw: Figs. 2, 6, 10, H. (Bryant's Bog. 10 vii 65) 
C. (S.) l'unctipennis: Figs. 3, 7, 11, 15. (Douglas Lake~ 6 viii 65) 
C. (S.) albatus: Figs. •. 8. 12, 16. (Munro Lake. l' viii 65) 
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Figure 5. Typical Chaoborus americanus habitat (spring area with beaver activity). 
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Figure 6. Typical Chaoborus americanus habitat (small flooded pit). 
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Figure 7. Typical Chaoborus americanus habitat (permanently flooded roadside ditch 
associated with a beaver flowage) . 
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Table 1. Macro invertebrate sample results - 2001. 
Chaoborus 
Date Watcode Water UTM X UTM Y Fish Present? amerlcanus punct/penn/s flavlcans tr/vltattus albatus 
06/05/01 0646 Bean P (Lower) 485200 5073000 y x x 
06/13/01 2636 Beaver P 388400 5058600 y x x 
06/13/01 0340 Bell P 459100 5020100 y 
05/23/01 0362 Big Bunker P 454200 5019200 y x 
06/07/01 2692 Clearwater P 393600 5048700 y 
05/31/01 0652 Crescent P 486000 5068200 y x x x 
06/05/01 2622 Daymond P 401100 5060700 y x x 
06/04/01 0458 Lazv Tom P 467000 5065000 y 
06/01/01 0384 Lily Pd 460100 5020600 y 
06/21/01 0384 Lily Pd 460100 5020600 y x x 
07/12/01 0786 Notch P 461800 5022400 y x 
05/23/01 4110 Otter P {Biq) 429200 5050200 .Y x 
08/06/01 2920 Pine P 466600 5079300 y 
06/29/01 2632 Rancourt P 398200 5057100 y x 
05/29/01 0317 Roderique P 427700 5055700 y x x 
06/06/01 9704 Ten-Fortv P 481200 5070500 y x 
08/03/01 Apple P 494930 5065117 N 
08/02/01 No Name P 399869 5068023 N x 
08/02/01 Unnamed Puddle 401117 5068159 N 
08/07/01 Unnamed Puddle 415153 5101032 N x 
08/07/01 Unnamed Puddle 449866 5135821 N x 
08/07/01 Unnamed Puddle 449779 5135878 N x 
07/11/01 Unnamed Puddle (P1) 460897 5033987 N x 
07/11/01 Unnamed Puddle (P2) 461670 5033259 N x 
07/11/01 Unnamed Puddle (P3) 461892 5032489 N x x 
07/11/01 Unnamed Puddle (P4) 461939 5033306 N 
07/11/01 Unnamed Puddle (PS) 462926 5033181 N x 
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Table 1. (Cont.) 
Chaoborus 
Date Watcode Water UTM_X UTM_Y Fish Present? amerlcanus punctipennls flavlcans trlvitattus albatus 
07/11/01 Unnamed Puddle (P5) 462926 5033181 N x 
07/13/01 Unnamed Puddle (P7) 482243 5075111 N 
07/13/01 Unnamed Puddle (PS) 482421 5074921 N 
07/13/01 Unnamed Puddle (P10) 482580 5074760 N x 
07/13/01 Unnamed Puddle (P11/12) 482746 5074662 N x 
07/13/01 Unnamed Puddle (P13) 484322 5074099 N x 
08/15/01 Unnamed Puddle -Dole1 407828 5092460 N x 
08/15/01 Unnamed Puddle -Dole2 407828 5092460 N x x 
08/15/01 Unnamed Puddle -Dole3 407828 5092460 N x x 
08/15/01 Unnamed Puddle -Dole4 407828 5092460 N x 
08/07/01 Unnamed Puddle(Shale Pit) 420704 5104550 N 
09/05/01 2319 WingP 375900 5039800 N x 
08/27/01 0554 Loon P 490000 5059100 N x 
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Table 2. Potential fishless ponds sampled in 2000 and 2001. 
Water Town Fish Present? 
Unnamed Pd Dole Brook Twp N 
Unnamed Pd Prentiss Twp N 
Unnamed Pd Prentiss Twp N 
Unnamed Pd Parlin Pond Twp N 
Unnamed Pd Long Pond Twp N 
Unnamed Pd Long Pond Twp Not a pond 
Wing Pd Skinner N 
Stink Pd T2 Rll N 
Loon Pd Tl Rll N 
No Name Pd Bald Mtn Twp N 
Squaw Pd Skinner y 
Rocky Pd T3 Rll y 
McClellan Pd Shirley y 
Unnamed Pd Elliotsville y 
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Table 3. Inventoried fishless ponds(>=0.4 ha) in Maine recommended for permanent 
stocking moratorium as of 2001 (N=44). 
Water Town County 
Hubbard Pd Porter Oxford 
Speck Pd #1 Norway Oxford 
Speck Pd #2 Norway Oxford 
Cole Pd Paris Oxford 
Little Pd Fryeburg Oxford 
Sunken Pd Sanford York 
Dead Pd Poland Androscogggin 
Caesar Pd Bowdoin Sagadahoc 
Silver Pd Phippsburg Sagadahoc 
Kerosene Pd T30MD Washington 
Dead Pd T25MD Washington 
RockyL T25MD Washington 
Black Brook Pd (1st) T19MD Washington 
Black Brook Pd (2nd) T19MD Washington 
Duck Pd T22MD Hancock 
Unnamed Pd Aurora Hancock 
Horseshoe Pd T18MD Washington 
Fernald Pd Pierce Pond Twp Somerset 
North Pd Grafton Twp Oxford 
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Table 3. (Cont.) 
Water Town County 
Douglas Pd Kibby Twp Franklin 
Hill Pd T4RSNBKP Somerset 
Cloud Pd Elliotsville Piscataquis 
Sunset Pd Elliotsville Piscataquis 
Sunrise Pd Elliotsville Piscataquis 
Midday Pd Elliotsville Piscataquis 
Unnamed Pd TS R15 Piscataquis 
Unnamed Pd TS RIS Piscataquis 
Campstove Pd Johnson Mtn Twp Somerset 
Truesdale Pd Comstock Twp Somerset 
Unnamed Pd Long Pd Twp Somerset 
Unnamed Pd Parlin Pd Twp Somerset 
Stink Pd T2 Rll Piscataquis 
Unnamed Pd T2 Rll Piscataquis 
Loon Pd Tl Rll Piscataquis 
No Name Pd Bald Mtn Twp Somerset 
Crater Pd T8 Rll WELS Piscataquis 
Lake Cowles Mt Katahdin Twp Piscataquis 
Davis Pd Mt Katahdin Twp Piscataquis 
Chimney Pd Mt Katahdin Twp Piscataquis 
Klondike Pd Mt Katahdin Twp Piscataquis 
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Table 3. (Cont.) 
Water Town County 
Unnamed Pd T3ND Washington 
Saddleback Pd T8 Rll WELS Piscataquis 
MudL Caswell Plt Aroostook 
Johns (Jones) Pd T12 R13 WELS Aroostook 
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This report has been funded in part by the Federal Aid in Sport Fish 
Restoration Program. This is a cooperative effort involving federal and state 
government agencies. The program is designed to increase sport fishing and 
· boating opportunities through the wise investment of anglers' and boaters' tax 
dollars in state sport fishery projects. This program which was funded in 1950 
was named the Dingell-Johnson Act in recognition of the congressmen who 
spearheaded this effort. In 1984 this act was amended through the Wallop-
Breaux Amendment (also named for the congressional sponsors) and pro-
vided a threefold increase in Federal monies for sportfish restoration, aquatic 
education and motorboat access. 
The Program is an outstanding example of a "user pays-user benefits", 
or "user fee" program. In this case, anglers and boaters are the users. Briefly, 
anglers and boaters are responsible for payment of fishing tackle excise 
taxes, motorboat fuel taxes, and import duties on tackle and boats. These 
monies are collected by the sport fishing industry, deposited in the Department 
of Treasury, and are allocated the year following collection to state fishery 
agencies for sport fisheries and boating access projects. Generally, each 
project must be evaluated and approved by the U.S. Fish and Wildlife Service 
(USFWS). The benefits provided by these projects to users complete the 
cycle between "user pays - user benefits". 
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